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▼TheQIAamp 96 spin blood kit (QIAGEN)wasmodified for
simultaneously processing up to 2 × 96 rodent tails in ap-
proximately 3 h after tissue lysis. No mechanical treatment
of the tissue is necessary and no hazardous reagents like
phenol are required. The use of a fixed DNA-binding matrix
prevents carry over of DNA-binding particles, and the 96-
well format reduces handling time dramatically. Further-
more, the eluted DNA is ready to use (Fig. 1), requiring no
additional concentration and/or desalting steps for South-
ern blot analysis (Fig. 2) or PCR (Fig. 3). About 20−60 µg
of DNA can be extracted from 0.4−0.6 cm long tail pieces.
The yield may vary depending on species, strain, age and
the amount of tissue.
Because there is often limited space in freezers, it is useful
to lyse the tails completely (see below) and then store them
at room temperature (RT) until a large batch of samples has
been collected. I have kept completely lysed tails for up to
two weeks at RT without influencing DNA quality. Lysis of
tails is the critical step to avoid clogging of the columns
and to get optimal DNA yields. Best results were obtained
by incubating the tails at 56◦C at least overnight. The in-
cubation time can be prolonged to more than three days
(e.g. over a weekend) without loss of DNA quality. Using
only a portion of the capacity of the 96-well plates was also
possible, taking care that the centrifuge (see below) was
well balanced. The remaining wells were used at another
time.
Protocol
Material
DNA preparations were done using the QIAamp 96 spin
blood kit (QIAGEN). Proteinase K was used instead of the
protease supplied with the kit. RNase A (QIAGEN), pro-
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FIGURE 1. DNA digestion using different restriction enzymes. Tail
DNA was eluted twice, first with 200 µl preheated water and then with
200 µl Buffer AE, provided with the kit, into new collection tubes. From
the second elution, 30 µl aliquots out of the same well were digested
overnight in a final volume of 100 µl. For rapid concentration, the
QIAquick PCR purification kit (QIAGEN) was used. The eluates were
loaded onto a 0.8% agarose gel. Lane M, λ-EcoRI/HindIII; Lanes 1−3, tail
DNA digested with BstEII (1), KpnI (2), MseI (3).
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FIGURE 2. Genotyping of nicotinic acetylcholine receptor (nAChR) εsubunit knock-out mice using Southern blot analysis (Ref. 1). (a) Tail DNA from
nAChR ε +/− × nAChR ε +/−crosses was eluted twice, first with 100 µl preheated water and then with 300 µl preheated Buffer AE, provided with the
kit. From the first elution, 30 µl were digested overnight with BstEII in a final volume of 45 µl. After addition of 5 µl 10× loading buffer, the solution was
loaded onto a 0.8% agarose gel. The DNA concentration varied due to the length of cut tail used. (b) Southern blot of the gel shown in (a). Lanes 1, 2, 3
and 5 are heterozygous (+/−), lanes 6 and 7 wild type (+/+) and lane 4 homozygous (−/−) for the targeted allele.
teinase K (QIAGEN) and the tissue lysis buffer ATL (QIA-
GEN), which are not included in the QIAamp 96 spin blood
kit, were purchased separately. The provided buffers were
prepared according to the supplier’s instructions. The pre-
pared buffer AL was then mixed with ethanol (96−100%)
in the ratio 200 µl AL to 210 µl ethanol per sample.
All incubations and drying stages were done in an oven
set to the required temperature.
The 96-well plates and blocks were centrifuged using the
special rotor #09100 with buckets #09101 in a 6-10 cen-
trifuge (Sigma) which can accommodate stacked 96-well
plates and blocks (a similar centrifuge/rotor combination is
available from QIAGEN). Cavities were sealed during cen-
trifugation steps with 8-cap strips or the tape pads provided
with the kit.
All volumes larger than 200 µl were transferred using a
Matrix Impact expandable 8-channel pipette (Matrix Tech-
nologies) fitted with 625 µl pipette tips (Matrix Technolo-
gies; #8601). These special pipette tips fit into the round-
well blocks.
Tail biopsy and lysis
The tails were cut directly into 0.2 ml MicroAmp 8-strip
reaction tubes (Perkin-Elmer) and placed into the wells of
(used but clean) round-well blocks provided with the kit.
A mixture of 180 µl buffer ATL and 20 µl proteinase K
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FIGURE 3. Genotyping using PCR. Genotyping was done with tail DNA from crosses of heterozygous mice that harbored a construct designed for
overexpression of the γ subunit of the nicotinic acetylcholine receptor. DNA was eluted twice, first with 100 µl preheated water and then with 300 µl
preheated Buffer AE, provided with the kit. One microlitre of the second elution was used for PCR amplifications, yielding a 400-bp product. PCR
products were run on a 1% agarose gel. Lane M, λ-EcoRI/HindIII; Lanes 1−32, PCR reactions.
(20 mg/ml) was added to each tail. Tubes were closed with
MicroAmp 8-cap strips (Perkin-Elmer) and the tails were
incubated at 56◦C until lysis was complete.
During incubation, the round-well blocks were shaken
several times. Lysis was complete when the supernatant ap-
peared clear (a slight yellow−brown color) and not gelati-
nous, although it might still be a bit viscous. If the solution
was still gelatinous after prolonged incubation, which hap-
pened only in a few cases, an additional 20 µl proteinase K
was added followed by incubation for another few hours or
overnight at 56◦C.After tissue lysis, the temperature of the
incubator was increased to 70◦C for later use.
Storage
After total tissue lysis, the tails were processed directly or
stored at RT for up to two weeks.
Collecting supernatant
The blocks containing the PCR tubes were centrifuged
for 15 min at 6000 rev/min in the #09100 rotor. The 8-strip
reaction tubes were then taken out of the block and the
supernatants (180−200 µl) were transferred using a normal
8-channel pipette into the wells of fresh round-well blocks.
RNase A treatment
If RNA-free DNA was required, 20 µl RNase A (20 mg/ml)
was pipetted into the cavities of the round-well blocks prior
to transferring the lysed tails, followed by a 10 min incuba-
tion at 37◦C or 30 min at RT.
Sample loading and washing steps
The prepared buffer AL/ethanol mixture (410 µl/sample)
was added, the wells were closed tightly with the 8-cap
strips and the round-well blocks were immediately shaken
by inverting them 10−15 times. To avoid cross contam-
ination and to collect any solution from the caps before
opening, the round-well blocks were centrifuged briefly; as
soon as the centrifuge reached 2000 rev/min, the centrifu-
gation was stopped. A white precipitate which appeared
in some cases was cotransferred. Using 625 µl pipette tips
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(Matrix Technologies; #8601), 610 µl of the mixture was
transferred into QIAamp 96 plates, which were placed on
square-well blocks. The QIAamp 96 plates were sealed with
tape pads and centrifuged for 15 min at 6000 rev/min. The
columns were washed twice with 500 µl buffer AW, cen-
trifuging the sealed QIAamp 96 plates each time for 5 min
at 6000 rev/min. The flow through was not removed during
the loading and washing steps.
Elution
The washed QIAamp 96 plates were placed onto collec-
tion tube racks and dried for 15 min at 70◦C. The DNA
concentration could be increased by eluting with only
80 µl water. After removing the eluate or using new col-
lection tubes, a second elution with 300 µl was possible. To
increase the amount of DNA extracted, the sealed QIAamp
96 plates were placed upon collection tubes and incubated
for 5−10 min at 70◦C after addition of prewarmed water.
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Products Used
QIAamp 96 spin blood kit: QIAamp 96 spin
blood kit from QIAGEN GmbH
QIAamp 96 spin blood kit: QIAamp 96 spin
blood kit from QIAGEN GmbH
RNase A: RNase A from QIAGEN GmbH
RNase: RNase from Sigma
RNase A: RNase A from Sigma
proteinase K: proteinase K from Sigma
proteinase K: proteinase K from Boehringer
Mannheim
proteinase K: proteinase K from QIAGEN GmbH
Proteinase K: Proteinase K from PE Applied Biosys-
tems
ATL: ATL from QIAGEN GmbH
centrifuge: centrifuge from Eppendorf Scientific
Inc.
0.2 ml MicroAmp 8-strip reaction tubes: 0.2
ml MicroAmp 8-strip reaction tubes from PE Applied
Biosystems
reaction tubes: reaction tubes from Eppendorf Sci-
entific Inc.
MicroAmp 8-cap strips: MicroAmp 8-cap strips
from PE Applied Biosystems
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